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在 MP 胁迫下，黄鳍鲷（Sparus latus）肝脏中 SOD 与 CAT 活性的变化趋势均呈
现先上升后下降规律，这一现象说明了黄鳍鲷通过自身的应激系统对 MP 毒性产
生了拮抗作用。在 MP 胁迫下，黄鳍鲷肝脏内产生了大量的活性氧（ROS），并
通过提高机体 SOD 和 CAT 酶活性的途径，形成防御 ROS 损害的第一道防线，
从而产生了氧化应激现象。在脑 AchE 活性的监控中，AchE 活性变化趋势不同
于 SOD 和 CAT，其变化规律与受胁迫时间呈明显的负相关性。这说明了，黄鳍
鲷 SOD、CAT 和 AchE 酶活性均适合作为监控有机磷农药污染程度和危害性的
酶蛋白指示物，但 AchE 酶活性要比 SOD 和 CAT 更加有效、准确和适用。 
选用气相色谱法探讨在 MP 胁迫下，黄鳍鲷的肝、肌肉、脑组织中 MP 的

























白。在参与代谢系统的蛋白中，烯酰辅酶 A 水合酶和烯醇酶因 ROS 的氧化作用，
导致表达量的下调，引起 ATP 含量的下降，而果糖-1，6-二磷酸酶、糖原磷酸化




























Methyl parathion (MP) has become one of the most widely used insecticides in the 
world due to its high efficacy and wide applicability. Currently, the abuse of MP 
causes a large number of MP into the rivers, lakes and oceans, which is seriously 
harmful to the survival and continuity of the humanbeings, animals, plants and 
microorganism. Monitoring the pollution degree and hazardness of organophosphorus 
pesticide is one of the key measures in proventing and controlling organophosphorus 
pesticide pollution. The common methods, which are used to monitor the 
organophosphorus pesticide pollution degree, are chemicalmethod, biologicalmethod 
and physicalmethod. The enzyme activity of tissue and residual quantity are the most 
common analysis methods. 
It has been reported that the activities of superoxide dismutase (SOD), catalase 
(CAT) and acetylcholinesterase (AchE) in plants and microorganisms are influenced 
by organophosphorus pesticide. In this paper the activities of the above enzymes were 
also chosen as the monitoring objects. The activity change trend of SOD and CAT in 
the liver tissue of Sparus latus was similar under the stress of MP, which increased 
firstly and then decreased. It was indicated that Sparus latus had some antagonism to 
MP toxicity through its own stress system. Under the stress of MP, abundance reactive 
oxygen (ROS) was producted in the liver of Sparus latus, and the increased activity of 
SOD and CAT was probably the first defence against ROS damage, which formed the 
oxidative stress. The activity change of AchE in the brain tissue of Sparus latus was 
not the same as that of SOD and CAT. The trend of AchE activity and the stress time 
were negatively correlated, which indicated that the activities of SOD, CAT and AchE 
were all suitable as protein indicators for monitoring organophosphorus pesticide 
pollution degree and hazardness, but the activity of AchE was more effective, accurate 
and appropriate than that of SOD and CAT.  
MP residual quantity in Sparus latus tissues was estimated by Gas Chromatography. 
After analysing MP residual deposition of three tissues, brain, liver and muscle, we 















liver tissue was chosen for the research material, and the proteomics technology was 
used to screen and identify the suitable and potential protein indicators for detecting 
the pollution degree and hazardness under MP stress, and this research idea is more 
scientific and rational.  
Proteomics technology is one of the best analytical technology for high-throughput 
screening and identifying important proteins. Proteomics technology was used to 
analyse the differential proteins expressed by the liver induced by MP. And 25 
differential protein spots were identified by peptide mass fingerprint (PMF), 16 of 
which obtain more meaningful results. The identified proteins had roughly been 
classified into 5 groups according to their functions: cell redox homeostasis, 
metabolism process, cytoskeleton system, intracellar protein transport and signal 
transduction. Proteins related in cell redox homeostasis, metabolism process and 
cytoskeleton system accounted for 87.5% of total. Actin and glial fibrillary acidic 
protein are involved in cytoskeleton system. The expression of enoyl-Coenzyme A 
hydratase and enolase involved in metabolism process is down-regulated because of 
ROS oxidation, which caused the decline in ATP content. But the expression of 
fructose-1,6-bisphosphatase, phosphorylase and methionine adenosyltransferase is 
up-regulated, which accelerates the production of ATP to protect againet the ROS 
damage. Peroxiredoxin, phenylalanine hydroxylase and disulfide-isomerase A3 are 
involved in the regulation of cell redox system. It is considered that these differential 
proteins are caused by cellular redox imbalance and participate in the oxidative stress 
or the illness related in the oxidative stress.  
Western blotting was then used to verify the up-regulated expression of methionine 
adenosyltransferase induced by MP, and RT-PCR was used to verify the up-regulated 
expression of peroxiredoxin induced by MP. These results furtherly increased the 
credibility of the screened and identified differential proteins. Peroxiredoxin, 
methionine adenosyltransferase and disulfide-isomerase A3 were considered as 
protein indicators to monitor MP pollution degree and hazardness, which has the 
potential application values. 





















用的农药类型之一[2]。已经开发的 OPs 有 60 余种[3]，其中我国可以生产 30 多种，




理，表现为杀虫剂占农药总量的 70%，其中 OPs 占杀虫剂总量的 70%，而甲胺




农田中喷洒的 OPs 只有 10%~20%附着在作物表面，大部分残留在土壤或漂浮在
空气中，通过降雨、沉降和径流进入河流湖泊，并 终汇入海洋，造成地表水的
OPs 污染[8]。虽然 OPs 的半衰期较短，但是也会危害非靶生物，大多数水生生物
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